STUDY QUESTION: How do gay father families experience surrogacy in terms of their relationships with surrogates and egg donors, fathers' disclosure decisions and children's views on their surrogacy origins?
Before the child was aged 4 years, almost all families (n = 34, 85%) had started to disclose their use of a surrogate, with 16 families (n = 16, 40%) also disclosing their use of a donated egg, and only 4 (10%) disclosing which father's sperm had been used. Of the 31 children interviewed, most (n = 17, 54.8%) showed a clear understanding of their conception. About 19 (61.3%) expressed limited interest in their conception, 11 (35.5%) felt positive and 1 child (3.2%) was unsure how he felt. Children differed in their feelings towards their surrogate and egg donor (Fisher's exact test, P = 0.002). Of the 31 children who were aware of the surrogate, the majority felt grateful towards her (n = 22, 71%), while of the 25 children who were also aware of the egg donation, 11 (44%) showed limited interest in their donor.
Introduction
An increasing number of gay men are creating families through surrogacy (Norton et al., 2013 )-a practice whereby a woman (the 'surrogate') bears a pregnancy for the intended parent(s) with the intention of handing over the resulting child. In gestational surrogacy, the surrogate has no genetic relationship to the child; fathers may select an egg donor with whom they might have contact in the future (an 'openidentity donor') or one with whom they want little or no contact (an 'anonymous donor'), although the possibility of complete anonymity is doubtful (Harper et al., 2016) . In Italy, as in many other European countries, surrogacy is illegal for everyone in all forms (i.e. commercial or altruistic), and those who wish to use surrogacy must do so transnationally (e.g. in California or Canada).
One of the main concerns regarding gay father surrogacy families pertains to the surrogate-child relationship, as it is assumed that the child may view the surrogate as a mother and suffer when there is no relationship-or one that is limited by physical distance (Golombok, 2015; Lingiardi and Carone, 2016b) . Reproductive clinics place significant weight on child welfare when considering whether treatment should be provided to particular clients (Pennings et al., 2007) . Furthermore, intended parents must demonstrate their ability to maintain a respectful and caring relationship with the surrogate and explore any plans relating to disclosure and future contact in a psychosocial consultation prior to treatment (Practice Committee of the ASRM, 2017 ). Yet these aspects of treatment have been largely underresearched. No studies have investigated how children born to gay fathers through surrogacy feel about their origins, the terms they use when talking about their surrogate and egg donor, or their understanding of their conception.
Parents may assume that contact with the surrogate or donor may help their children understand their origins (Jadva et al., 2012) , but children may desire less/more contact or only be interested in knowing these persons at certain moments in their life (e.g. when genetics becomes salient to their identity formation). Studies conducted in Spain (Smietana et al., 2014) , Italy (Carone et al., 2017a) and the USA (Greenfeld and Seli, 2011; Blake et al., 2016; Murphy, 2015) from the fathers' perspective have found predominantly positive and friendly relationships between fathers and the surrogate. However, parents have not been found to frequently engage in contact and/or a relationship with the egg donor. In a study of 40 American gay father surrogacy families (Blake et al., 2016) , of whom four used an anonymous egg donor, only 25% were found to have met the donor after the child's birth and only 31% had a relationship with her; conversely, 83% had met the surrogate and 85% had a relationship with her.
Fathers who use surrogacy must explain their path to parenthood to their children. Compared with other family forms created by thirdparty reproduction, surrogacy families are more open about the conception method, irrespective of the parents' sexual orientation (Readings et al., 2011; Jadva et al., 2012; Blake et al., 2016; Carone et al., 2017a) . Gay couples may or may not disclose to their children which father has a genetic connection to the child. When children in the US study of gay father surrogacy families were aged 5.5 years (Blake et al., 2016) , 83% of the fathers had started the disclosure process, though some had not yet mentioned the use of donated eggs or disclosed whose sperm had been used. This paper aims at investigating the gay father families' experiences of surrogacy, addressing three research questions: What was the nature of the families' relationships with the surrogate and egg donor?; What and when did parents disclose to their children about their surrogacy origins?; How did their children understand-and feel abouttheir surrogacy conception? Data were collected from the perspective of the fathers and children.
Materials and Methods

Participants
Data were collected as part of a larger investigation of father-child relationships and child adjustment in gay father surrogacy families (Carone et al., under review) . Forty families-all residing in Italy-participated in the study. The inclusion criteria were that the target child was aged 3-9 years and had been conceived through surrogacy, and that the parents had been together since the child's conception. For this part of the study, all children older than 6 years (n = 33, age range = 6-12 years) who were aware of their surrogacy conception were interviewed about their experience of surrogacy. Interviews were not conducted with two children because the parents did not consent; ultimately, 31 children in 24 families were interviewed. Participants' characteristics are presented in Table I .
Procedure
Study approval was obtained from the Institution Ethics Committee. Three of the researchers trained in the study techniques visited the families at home between January and July 2017. Semi-structured interviews were conducted with each family member (i.e. each father and all children), separately. Written informed consent was obtained from all adult participants. Parents consented for their children to be interviewed and edited the interview terminology to ensure it matched their discussions with the child. Where possible, children gave written consent to take part; failing this, verbal assent was gained.
The interviews lasted (on average) 90 min and 1 h with children and parents, respectively, were digitally recorded, transcribed, anonymized and imported into Atlas.ti (version 8, Scientific Sofware Development; Berlin, Germany). Fathers' interviews were presented from the perspective of the father who identified as most involved with the child on a day-to-day basis ('father A'). This distinction was straightforward in most families (n = 29, 72.5%); in the remaining families (n = 11, 27.5%), 'father A' was assigned randomly.
Measures
Surrogacy conception interview
Children were asked about their feelings towards-and understandings oftheir surrogacy origins, through questions informed by a previous study of surrogacy children born to heterosexual parents (Jadva et al., 2012) . Question examples and data categorization are presented in Supplementary Data.
Fathers through surrogacy interview
Fathers were asked about their relationship with the surrogate and egg donor, and their decisions to disclose to their children, in accordance with previous studies of gay father surrogacy families (Blake et al., 2016; Carone et al., 2017a) . Data categorization is presented in Supplementary Data.
Data analysis
Text-driven qualitative content analysis (Krippendorf, 2013) was performed. Data were organized in an Excel (version 1.30, Microsoft Corporation, Redmond, WA, USA) spreadsheet (e.g. all quotations pertaining to 'children's feelings towards their surrogate' were copied into one cell). Then, a coding manual was created to describe the information in each cell. Finally, the interviews were rated in accordance with the coding manual and frequency counts were calculated. Half the transcripts (n = 20 father interviews; n = 16 child interviews) were recoded by a second researcher to calculate interrater reliability (Cohen's kappa = 0.88; P < 0.001). Any discrepancies between coders were discussed until consensus was reached. Quotes illustrating the study findings are reported in Tables II-V . Comparisons between fathers' relationships with the surrogate versus egg donor, and between children's views on their surrogate versus egg donor, were conducted using χ 2 or Fisher's exact tests. Differences in children's age according to the stages of disclosure were examined using the KruskalWallis H test, whereas differences in children's age according to their level of understanding of conception were assessed through the Mann-Whitney test. SPSS version 24 (IBM Corp., Armonk, NY, USA) was used for quantitative analysis; a P < 0.05 was considered statistically significant.
Results
Quality of relationships between families, surrogates and egg donors
Following the birth, more parents had met the surrogate (n = 30, 75%) than the egg donor (n = 9, 22.5%) (χ 2 (1) = 22.06, P < 0.001) (Table II) . However, there were no differences (χ 2 (1) = 2.85, P = 0.09) between families who had seen the surrogate in the past year (n = 16, 40%) and those who had seen the donor (n = 9, 22.5%). At the time of the interview, more fathers were in contact with the surrogate (n = 35, 87.5%) than the donor (n = 15, 37.5%) (χ 2 (1) = 21.33, P < 0.001). Social media (Facebook) was the main method of communication with both the surrogate (n = 29, 82.8%) and the donor (n = 11, 73.3%).
Fathers did not differ in their satisfaction with their contact with the surrogate versus the egg donor (χ 2 (2) = 1.31, P = 0.51). Most were satisfied with their contact with the surrogate (n = 21, 52.5%), about one-third (n = 12, 30%) felt neutral, and seven (17.5%) were unsatisfied, because they desired more. Likewise, 16 fathers (40%) were satisfied with their contact with the donor, 16 (40%) felt neutral and the remaining 8 (20%) were unsatisfied because they wanted more or wished the donor was open-identity.
A difference was found between the quality of families' relationships with the surrogate versus the donor (χ 2 (1) = 23.33, P < 0.001). Most families with a relationship with the surrogate (n = 35, 87.5%) described it as harmonious (n = 20, 57.1%), and the remaining families described it as distant, with little communication and/or warmth (n = 15, 42.9%). Conversely, most families with a relationship with the donor (n = 15, 31%) described it as distant (n = 10, 66.7%), and the remaining families described it as harmonious (n = 5, 33.3%). None of the families had a negative relationship with both the surrogate and the donor. Findings are presented in more detail in Table II .
Parental disclosure of origins
Most fathers (n = 34, 85%) had started to disclose to their children, and the remaining planned to do so in the following years. Apart from two sets of fathers, all had started the disclosure process before the child's age of 4 years (n = 32, 94.1%). Sixteen families (40%) had referenced the donated egg and only four (10%) had discussed which father's sperm had been used. The Kruskal-Wallis H test showed that children's age significantly differed across the stages of disclosure (χ 2 (3) = 11.85, P < 0.01). Dunn's post-hoc tests revealed that children who were fully disclosed (i.e. the use of both a surrogate and an egg donor, as well as the fathers' genetic relatedness) (mean rank = 35) were significantly older (P < 0.01, adjusted using the Bonferroni correction) than children who were only aware of the use of a surrogate (mean rank = 14.61). Findings are presented more in detail in Table III .
Children's views on their surrogacy origins
All of the 31 children older than 6 years had been informed by their fathers of their surrogacy birth, while only 25 had been told about their donor. Most (n = 17, 54.8%) showed a clear understanding of their conception, in that they were aware that one woman had donated an egg and another woman had carried them in her tummy. The remaining children (n = 14, 45.2%) showed some understanding, explaining that their fathers could not have had them on their own, but without referring to the surrogate and/or donor. The Mann-Whitney test showed that the older the children, the higher the level of understanding they had reached (U = 37, P < 0.01). About half of the children (n = 15, 48.4%) discussed their conception with their fathers only when their fathers named the surrogate and/or the donor, and two-thirds (n = 21, 67.7%) discussed surrogacy in response to friends' questions. About three-quarters of the children (n = 24, 77.4%) remembered the moment at which they were first told about their conception (Table IV) . Among these children, about one-third (n = 10, 41.7%) remembered feeling positive (i.e. curious or special) in that moment, eight (33.3%) remembered limited interest, four (16.7%) could not recall and two (8.3%) did not understand the question. When children were asked about their current feelings about their conception, most (n = 19, 61.3%) expressed limited interest (i.e. they did not often think about it or they felt indifferent about it), eleven (35.5%) felt positive and one (3.2%) was unsure.
As shown in Table V , the children differed in their feelings towards their surrogate versus their egg donor (Fisher's exact test, P = 0.002), with more children feeling grateful towards their surrogate (n = 22, 71%) and expressing limited interest in their donor (n = 11, 44%). However, two children (8%) felt angry that their donor was not in contact with their family and a further two children (8%) wanted to know their donor. Likewise, the children explained their surrogate's and donor's roles using different terms (Fisher's exact test, P = 0.006). More children considered their surrogate an 'auntie' (n = 17, 54.8%) and called their donor a 'kind lady' (n = 12, 48%) and/or 'donor' (n = 6, 24%).
Children had differing questions about their surrogate versus their egg donor (Fisher's exact test, P = 0.03). More children wanted to know about their surrogate's life and family (n = 16, 51.6%) and had no particular questions for their egg donor (n = 14, 56%). However, four children (16%) had questions about a future relationship with their donor, even though she was not in contact with their fathers. Conversely, children's beliefs about their surrogate's versus donor's motivations for undertaking surrogacy did not differ (Fisher's exact test, P = 0.21). Most believed that their surrogate (n = 19, 61.3%) and donor (n = 17, 68%) had both wanted to help create a family.
Discussion
This study was the first to investigate the views of the children of gay fathers on their surrogacy origins. The findings show that, in almost all families, children were disclosed to before the age of 4 years. Initially, disclosure explained the non-traditional family structure and need of a Non-genetic father's sister 1 (3.3%) 0
Note: In the illustrative quotes section, SU refers to the surrogate and ED refers to the egg donor. As some fathers engaged in multiple methods of contact maintenance, percentages do not equal 100. *P < 0.001.
woman's belly, and details related to the donated egg and-more rarely -which father's sperm was used were added as the child grew older. Most children showed a clear understanding of surrogacy in middle childhood (6-12 years). This finding contrasts with data from children aged 7-10 years born to heterosexual parents using gamete donation (Blake et al., 2010 (Blake et al., , 2014 or surrogacy (Jadva et al., 2012) , which show that the children had a limited understanding of their birth. The present study's findings not only support the view that surrogacy may be easier for children to understand than gamete donation (Readings et al., 2011) but also that the immediate exposure of children in gay father families to their non-traditional family form means that their origins are explained early and they have more time to integrate this information.
Disclosure rates relating to the use of a donated egg (40%) and genetic relatedness (10%) were very low, relative to the rates relating to the use of a surrogate (85%). One explanation for this may be that a vague suggestion of the egg donor's role was often incorporated into discussions about the fathers' need for two women to conceive. Second, at the child's age of 6 years (the mean age of the target child), fathers' simplistic explanations of surrogacy did not necessitate a sophisticated understanding of the role of gametes in human reproduction. Third, many fathers reported that their intention to become a parent mattered more than genetic relatedness, though this finding stands in contrast to those of studies showing that genetic connection to the child is greatly valued by gay fathers using surrogacy (Murphy, 2015; Blake et al., 2017; Carone et al., 2017a Carone et al., , 2017b . Finally, the very low rate of disclosure regarding which father's sperm had been used might suggest that fathers did not feel comfortable sharing this information with their children. Alternatively, beliefs about the significance of genetic relatedness (particularly within the Italian social context) (Lingiardi and Carone, 2016b ) might have prevented families from disclosing so as to not delegitimize the non-genetic father. Among the non-disclosing fathers, 60% intended to disclose their use of an egg donor and 55% intended to disclose whose sperm had been used. However, it cannot be known whether this intention will eventually translate into actual disclosure. Prior to disclosing this additional information, parents may feel that they have disclosed the nature of their child's conception, but the child will not know the full story.
Consistent with most of the 10-year-old children of heterosexual parents who were interviewed by Jadva et al. (2012) and the findings of studies with gamete donation families (Blake et al., 2010; Zadeh et al., 2017) , most children in the present study expressed limited interest in their conception, suggesting that surrogacy was not foremost in their thoughts. This finding may be particular to the Italian context, where public discussion of assisted reproduction occurs mainly in contexts in which children are less involved (e.g. TV debates, newspapers). However, because several children with limited interest claimed that they had not extensively thought about it, it is likely that they lacked the adequate vocabulary to explain their feelings in detail. Finally, loyalty to their fathers may have prevented some children from admitting personal struggles with their conception (Vanfraussen et al., 2001) .
Contrary to concerns that the children of gay fathers find it difficult to deal with their origins (Golombok, 2015; Lingiardi and Carone, 2016a) , none of the children in this study showed negative feelings towards their conception during middle childhood. Some children even felt grateful that a surrogate and egg donor had helped their fathers create a family; others were not particularly interested. These feelings were also mirrored by the terms children used to define these women, with most considering the surrogate an 'auntie' and the donor a 'kind lady', their 'egg mum' or 'just a donor'. Understanding the factors that contribute to children's narratives about surrogates and egg donors is challenging. While age of disclosure has been found to be relevant to children's perceptions of the donor and donor conception (Jadva et al., 2009; Hertz et al., 2013) , in this study all children were disclosed to at a young age. Children's representations of and feelings towards their surrogate and donor may have instead been more influenced by their parents' explanations. Most fathers used children's books and/or homemade books, photo albums and videos when disclosing, and described the surrogate and egg donor in terms such as 'belly', 'little eggs', 'generous helpers', 'kind ladies' and 'aunties'.
Three children used the term 'mum' when referring to their surrogate (n = 2) and egg donor (n = 1). However, studies of donorconceived children have shown that children's use of terms such as 'dad' does not imply their desire to develop a father-child relationship with that person (Scheib, Riordan and Rubin, 2005; Jadva et al., 2009; Zadeh et al., 2017) . In this light, the view commonly assumed by the public debate that children who are conceived through surrogacy will want or miss a maternal relationship with their surrogate and/or donor (Golombok, 2015) is misleading. Rather, in this study, children's use of the term 'mum' was likely influenced by the multiple heteronormative social contexts with which they interacted daily (e.g. school, the media), that express views on how families are and should be constructed and thus confront them with words that they try to integrate into their narratives. Further, the children were at an extremely influential age, and it is reasonable to assume that peers may have influenced their dominant narratives of family life. In this sense, amendments to the school syllabus that explain family diversity and teaching resources about same-sex parent families and human reproduction may be helpful.
Given the debate over the terminology parents should adopt when discussing conception with their child (Daniels and Thorn, 2001 ) and the idea that family communication about conception is bidirectional between parents and children (Van Parys et al., 2016) , future research should address fathers' and children's co-construction of the surrogacy conception narrative as the children grow up. It is perhaps not until adolescence-when identity issues become salient-that children are able to form their own views about their conception. Without such data, firm conclusions on children's meaning-making of their conception cannot be drawn.
Despite the view that surrogacy arrangements are more likely to end positively when they are entered into altruistically (Brazier et al., 1998) , this study suggests that even commercial surrogacy arrangements can facilitate a successful father-surrogate relationship. In line with previous research on gay father surrogacy families (Greenfeld and Seli, 2011; Smietana et al., 2014; Blake et al., 2016; Carone et al., 2017a; Murphy, 2015) , this study found that fathers were more likely to maintain a relationship with the surrogate than the donor. In most cases, the father-surrogate relationship was harmonious; most surrogates met the child after the birth and some also met the fathers' family and friends. Further, many fathers connected with their surrogate's husband and children. The similarity of these findings with those of studies carried out in different socio-cultural contexts (e.g. Blake et al.'s, 2016 US study) may be partly explained by reference to the broader context of trans-national surrogacy. In these studies, families and surrogates lived in different locations. It is thus reasonable to assume that positive relationships with the surrogates helped families cope with the geographical distance and feel emotionally connected to their developing child throughout the pregnancy. Furthermore, contact after the birth enabled them to link disclosure to their child to the possibility that the surrogate might clarify any doubts or questions posed by the child in later years. Conversely, only 31% of the fathers had a relationship with the egg donor. This discrepancy could be explained by inherent differences in the donor and surrogate roles: intended fathers have several months to develop a relationship with the surrogate, whereas the same cannot be said of the donor. Fathers may also express different preferences for their surrogate and egg donor, and these may affect the nature of their relationships with these persons. Studies have shown that fathers are more likely to be interested in potential future contact with the surrogate than the donor, and more likely to be interested in the donor's medical history and physical appearance than the surrogate's (Greenfeld and Seli, 2011; Smietana et al., 2014; Murphy, 2015) .
However, although the donor was generally invisible in the gay father families, over 70% of the fathers had deliberately chosen a donor with whom there was some chance of future contact. It is therefore possible that as the children grow up and acquire a better understanding of-and more curiosity about-their origins, contact with the egg donor may be established or become more frequent. If, and how, this will occur merits further investigation.
When interpreting the findings, the convenience nature of this sample must be considered, as fathers who had a particularly positive experience may have been more likely to participate. Further, the data collection required researchers to probe into numerous sensitive issues, such as disclosure decisions. To limit the risk of socially desirable responding, the interviews involved detailed questioning about the surrogacy experience. Future research would benefit from a longitudinal approach in order to avoid retrospective recall bias. Although a variety of recruitment procedures were used to diversify the sample, the gay father surrogacy families were necessarily unique in terms of income, given the high cost of the surrogacy procedure. As the number of gay father surrogacy families grows with time, future researchers should optimize recruitment strategies to increase the likelihood of a representative sample.
Research with young children is difficult due to their limited vocabulary, comprehension and attention span. The researchers were trained to respond to children's cues of discomfort in the interviews and to not ask for expansive responses when these cues appeared. A possible limitation of the study is that, in nine cases, children belonged to the same family. This may have biased the results, as it is possible that these children had similar experiences. However, as not all children within each family gave the same responses, it is probable that they had differing experiences of surrogacy.
Prior to this study, the voice of children born to gay fathers through surrogacy had not been heard. These findings have important implications for psychologists and fertility counsellors, as they provide an indepth examination of gay father families' experiences of surrogacy, in terms of their relationships with surrogates and egg donors, fathers' disclosure decisions, and children's views on their origins. Future research on factors influencing children's desired contact with-or interest in-the surrogate and/or donor and their feelings in the event that contact is not achieved will be important to adequately prepare families for such events.
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